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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 and 7-9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lai et al. (US Pat. 20030049938) in view of Broermann et al. (US 
Pat. 20040201858) and Kota et al. (US Pat. 20050148104). 

The present claim generally requires a method for forming a calibrated critical 
dimension test wafer for process control of sub-tenth micron polysilicon features 
comprising: providing a wafer substrate, forming a pad oxide on wafer substrate, 
depositing a metal layer on pad oxide, patterning metal layer to form at least one metal 
plate in at least one region of wafer substrate, milling a plurality of substantially parallel 
trenches in at least one metal plate with a focused ion beam, thereby forming a critical 
dimension test array and measuring the widths of parallel trenches and the spacing 
therebetween, thereby calibrating dimension test array. 

Regarding claim 1, Lai et al. discloses a silicon wafer comprising a first level 
interlayer dielectric (is grown on the wafer by flowing oxygen in a process chamber to 
react with silicon thus producing a silicon dioxide) (See page. 1 paragraph [0005]), 
depositing a metal layer such as aluminum on the first level interlayer dielectric (silicon 
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dioxide), patterning the metal layer to form metal lines on the wafer substrate (See 
page. 1 paragraph [0004]). Lai et al. also discloses trenches in the device (See page. 1 
paragraph [0007-0021]). Lai et al. also discloses focused ion beam (FIB) for examining, 
analyzing and repairing processing layers where these ions are focused by a lens into a 
small precise area that impacts the wafer (See page.1 paragraph [0027]). 

Lai et al. discloses all of the claimed features as stated above except for forming 
a critical dimension test array and measuring the widths of parallel trenches and the 
spacing therebetween, thereby calibrating critical dimension test array. 

Regarding claim 1, Broermann et al. discloses a method for measuring a 
characteristic dimension of at least one pattern on a disc-shaped object in a measuring 
instrument. Broermann et al. also discloses that the widths and the spacing of trenches 
can be examined in the CD measurement (See page. 3 paragraph [0025]). 

Regarding claim 1 , Kota et al. discloses a process controls for improved wafer 
uniformity using integrated or standalone metrology. Kota et al. also discloses, in order 
to control processing steps during semiconductor processing it is necessary to remove 
one or more test wafers from processing cluster for either destructive or non-destructive 
measurement (See page. 1 paragraph [0006]). 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention to use the critical dimension test array of Kota et al. and measuring the widths 
of parallel trenches and the spacing therebetween of Broermann et al. in the process of 
Lai et al. for it's known benefit making cross-sections and specific locations of the wafer. 
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Regarding claims 2, Lai et al. discloses producing a silicon dioxide that is grown 
on the wafer by flowing oxygen in a process chamber to react with silicon (See page. 1 
paragraph [0005]). The examiner makes note that Lai et al. does not explicitly state a 
thickness of between 50-200 nm. However the examiner takes the position that the 
choice of range is not critical to the method of the invention; therefore, the range is a 
matter of choice. It would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to optimize the thickness of pad oxide layer of Lai et al. and arrive 
at the claimed thicknesses. This accords with the rule that discovery of an optimum 
value of a result effective variable in a known process is ordinarily within the skill of the 
art. In re Antoine , 195 USPQ 6, (CCPA 1977). The amount of metal layer thickness of 
Lai et al. is a matter of optimization and would be obvious to one of ordinary skill in the 
art. 

Regarding claims 3, Lai et al. discloses a metal layer such as aluminum alloy 
(See page. 1 paragraph [0004]). The examiner makes note that Lai et al. does not 
explicitly state a thickness of between 400-1000 nm. However the examiner takes the 
position that the choice of range is not critical to the method of the invention; therefore, 
the range is a matter of choice. It would have been obvious to one of ordinary skill in 
the art, at the time of the invention, to optimize the thickness of metal layer of Lai et al. 
and arrive at the claimed thicknesses. This accords with the rule that discovery of an 
optimum value of a result effective variable in a known process is ordinarily within the 
skill of the art. In re Antoine , 195 USPQ 6, (CCPA 1977). The amount of metal layer 
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thickness of Lai et al. is a matter of optimization and would be obvious to one of 
ordinary skill in the art. 

Regarding claims 4, Lai et al. discloses where the metal layer is an alloy of 
aluminum and copper (See page. 1 paragraph [0003]). 

Regarding claims 7 and 8, Lai et al. relied upon as discussed above and disclose 
all of the claimed features as stated above except for the trenches are between about 
30 and 90 nm wide and have a width uniformity 3-sigma of between about 3.0 and 3.5 
nm and mean value of width roughness of between about 3.0 and 3.7 nm and a mean 
value of edge roughness of between about 1.8 and 2.2 nm. 

Broermann et al. discloses the parameter of the CD measurement P4 (See 
figure. 2) can be uniquely related to the 3-sigma. Broermann et al. also discloses a 
deviations from the mean value calculated from the repeated CD measurements on the 
one pattern (See page. 3 paragraph [0027 and 0030]). Broermann et al. also discloses 
the spacing, as well as the length and width of trenches, can be examined in the CD 
measurement (See page. 3 paragraph [0025]). 

It would have been obvious to one of ordinary skill in the art, at the time of the 
invention, to optimize the trenches thickness, width uniformity, mean value of width 
roughness and a mean value of edge roughness of Lai et al. in light of the disclosure of 
Broermann et al. and arrive at the claimed thicknesses, width uniformity, mean value of 
width roughness and a mean value of edge roughness. This accords with the rule that 
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discovery of an optimum value of a result effective variable in a known process is 
ordinarily within the skill of the art. In re Antoine , 195 USPQ 6, (CCPA 1977). The 
amount of metal layer thickness of Lai et al. and Broermann et al. is a matter of 
optimization and would be obvious to one of ordinary skill in the art. 

Regarding claim 9, Lai et al. discloses a scanning electron microscope (SEM) 
has been used for measurements (See page. 3 paragraph [0026]). 

Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lai et al. (US Pat. 20030049938) in view of Broermann et al. (US Pat. 
20040201858) and Kota et al. (US Pat. 20050148104) and further in view of 
Wieczorek et al. (US Pat. 20040121531). 

Regarding claims 5 and 6, Lai et al., Broermann et al. and Kota et al. are relied 
upon as discussed above and disclose all of the claimed features as stated above 
except for the ions are germanium and ion beam has an energy of between about 25 
and 35 keV and a current of between about 0.5 and 3pA. 

Regarding claims 5 and 6, Wieczorek et al. discloses a method of removing 
features using an improved removal process in the fabrication of a semiconductor 
device. Wieczorek et al. also discloses where ions are germanium and ion beam has 
energy and a current. Wieczorek et al. discloses semiconductor ions, for example, 
silicon or germanium, may be employed. Wieczorek et al. also discloses where the 
appropriate ion energy is in the range of approximately 10-80 KeV (See page. 4 
paragraph [0048]). 
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It would have been obvious to one of ordinary skill in the art, at the time of 
invention, to use the germanium and energy of between about 25 and 35 KeV of ion 
beam of Wieczorek et al. in the process of Lai et al., Broermann et al. and Kota et al. for 
it's known benefit concurrently modifying the band structure of the implant regions on 
the device, for example, to reduce the substrate floating effect in SOI MOSFETs. In 
addition, the irradiation of ions also improves the etching of the silicon oxide layer. 

Allowable Subject Matter 

Claims 10-15 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The cited prior art does not disclose or suggest providing a calibrated critical 
dimension test wafer having a plurality of substantially parallel trenches milled, with a 
focused ion beam, in a metal plate formed over a pad oxide, and calibrated according to 
the process cited by claim 1; mounting and inserting said calibrated critical dimension 
test wafer in the sample chamber of a process control scanning electron microscope; 
calibrating process control scanning electron* microscope by measuring the widths of 
trenches and the spaces therebetween and after calibrating, using process control 
scanning electron microscope to measure widths and spacing of polysilicon lines on an 
in-process integrated circuit wafer. 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohsen Ahmadi whose telephone number is 1-571-272- 
5062. The examiner can normally be reached on Mon-Fri 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 1-571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). /// ^ 
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